r 

^ A concave in.esra.eO circuit J. a.lov interconnection 

silver w/h sUver (being present in 
comprising an alio, of copper and rivet. * 

th e alio, a. from less than 1.0 a.% to 0.o6l a.%. 




2 . The interconnection of 
the alloy at from 0.005 at% to 0.1 



clain/ 1 wherein silver is present in 



10 



II 



12 



13 



* 1 having higher electromigration 

3 The interconnection of daim 1 having g 

„f a purity/of greater than 99.999% of the same 
resistance than copper of a purity/ g 



grain 



size. 



14 



15 



* 16 



17 



18 



19 



20 



21 



22 



23 



24 



\, <h\ of claim 1 having greater thermal 
4 The interc^nnecuKn\ot claim 

•n size Men a\ crystal orientation retention than 
stability to grain size reravc 

copper of a puri.v of Jfc. \»* °< 

5 A pnysicai/apor target comprising an alio, of 

coppMaBd s „ W wi siiver being Present in ,e a.,0, at from , ess 

than 1.0 at% to 0.(/oi at%. 

/ ♦ «f Haim 5 wherein 

6 . The physical vapor deposition target of claim 

■ I. th< , all0Y at from 0.005 at% to 0.1 at%. 
x silver is present in the alloy 
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7. The physical vapor deposition target of claim/5/comprising 
an RF sputtering coil. 

8. An electroplating anode comprising an alloy of copper and 

/ 

silver, with silver being present in the alloy at ;frpm less than 1.0 at% 
to 0.001 at% 



9. The electroplating anode of clair/ 8 wherein silver is present 

in the alloy at from 0.005 at% to 0^1 a/% 

_ ' /V-/ 



10. A metaT^lloy for^uW'as L conductive interconnection in an 
integrated circuit comprising coppe^nd silver, with silver being present 
in the alloy at from less tHati 1/0 atftyto 0.001 at% 

11. The metal .alloy /fjf "claVi 10 wherein silver is present in the 
alloy at from 0.005 at% /o 0.1 atf 

12. A conductive integrated circuit metal alloy interconnection 



comprising an allo£ of copper and silver, with silver being present i 



in 



the alloy at freAi. 50 at% to 70 at%. 



13. yThe interconnection of claim 12 wherein silver is present in 
the alio/ at from 55 at% to 65 at%. 
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14. The interconnection of claim 12 wherein silver is/We'sent in 
the alloy at about 60 at%. 

15. The interconnection of claim 12 /having higher 
electromigration resistance than copper of a purity of greater than 
99.999% of the same grain size. ^ . y 

16. The mtetconnbction of-^claim /l2 having greater thermal 
stability to grain sizte\ retention\and crystal orientation retention than 
copper of a purity of greater s thanW999% of the same grain size. 

17. A physical vapor\deposition target comprising an alloy of 
copper and silver, with silver Jre^g present in\he alloy at from 50 at% 
to 70 at%. 

18. The physical vapor deposition target of claim 17 wherein 
silver is present in *ne alloy at from 55 at% to 65 at%. 

19 • The/ physical vapor deposition target of claim 17 wherein 
silver is pres/nt in the alloy at about 60 at%. 



20'. The physical vapor deposition target of claim 17 comprising 
an R4 7 sputtering coil. 
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21. An electroplating anode comprising an alloy of cg/pper and 
silver, with silver being present in the alloy at from 50 M% to 70 at%. 



22. The electroplating anode of claim 21/ wherein silver i 



is 



present in the alloy at from 55 at% to 65 at%> 



23. The electroplating anode: of;/claim 21 wherein silver is 
present in the alloy at about 60 \|t%.. 



alloy for us^ ^s a conductive interconnection in an 
•cuit com^sing copper and silver, with silver being present 
X from 50 ab$y to 70 at%. 



25. Theometal adloy of cla^m 24 wherein silver is present in the 
alloy at from 55 \%/ to 65 at%, 

26. A cpnductwe integrated circuit metal alloy interconnection 
comprising anYalloy of sppper and tin, with tin being present in the 
alloy at froA less than 1.0 at% to 0.001 at%. 



The interconnection of claim 26 wherein tin is present in 
the /Hoy at from 0.01 at% to 0.1 at%. 



AU/-003.P03 A27991124U15X 



18 



PAT-U5\AP-00 



7 



28. The interconnection of claim* 26 having/ higher 
electromigration resistance than copper of a purity of greater than 
99.999% of the same grain size. 



11 



12 



13 



14 



IS 



16 



17 



18 



19 



20 



21 



22 



23 



24 



29. The interconnection of claim 26 having/ greater thermal 
stability to grain size retention and crystal orientation retention than 
copper of a purity of greater than 99.999% of '-the same grain size. 



30. The interconnection of claim 



having an electrical 



\ 



resistivity of less than 



licroohms.cnr. 



31. A physical \/apor deposit 
copper and tin, with\in \being presei^ i; 
1.0 at% to 0.001 at% 



target comprising an alloy of 
the alloy at from less than 



32. The physicarvapor deposition target of\laim 31 wherein tin 
is present in the alloy 3at from 0.01 at% to 0.1 at%\ 

\ f \ 

33. The physical vapor deposition target of claim 31 comprising 

an RF sputtering coil. 

34. Ah electroplating anode comprising an alloy of copper and 
tin, with tin beiijg present in the alloy at from less than 1.0 at% to 
0.001 at%. 
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35. The electroplating anode of claim 34 wherein tlft is present 
in the alloy at from 0.01 at% to 0.1 at%. 



36. A metal alloy for use as a conductiv^m^erconnection in an 
integrated circuit comprising copper and tin, ^th/ tin being present in 
the alloy at from less than 1.0 at% to 0.001 yt%. 



37. The metal 
alloy at from 0.01 at$Kto\0.1 at 



alloy ofXlaim 36 wnerein tin is present in the 



38. A conductive inte&ated 
comprising an alloy of copper and^bne 
or more other elements bei 
concentration from less than /.0 at' 

from the group consisting jof Be,. Ca 

x 

Pm, Sm, Eu, Gd, Tb, Dtf, Ho, Er. Tm 



'circuit inetal alloy interconnection 
more\other elements, the one 
sent in the alloy at a total 
and being selected 
La, Ce, Pr, Nd, 
r, Hf, Zn, Cd, 



B, Ga, In, C, Se, and/Te. 



39. T^he interconnection of claim 38 wherein the one or more 

other elements are present in the alloy at a total concentration from 

i / 

0.005 at% to O.I at%. 
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40. The interconnection of claim 38 having higher 
electromigration resistanp^han copper of a purity of greater than 
99.999% of the same graH^NsizeX / 

41. The interconnectio\\pf claiin 38 having greater thermal 
stability to grain size retention a^d crystA orientation retention than 
copper of a purity of greater than 99.999% of the same grain size. 

42. A physical vapor deposition target /comprising an alloy of 
copper and one or more other elements, /the one or more other 
elements being present in the alloy at a /total concentration from less 
than 1.0 at% to 0.001 at% and being selected from the group consisting 
of Be, Ca, Sr, Ba, Sc, Y, La, Ce, ¥x, Nd, Pm, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, Lu, Ti, Zr, Hf/Zn, Cd, B, Ga, In, C, Se, and Te. 

43. The physical V(apOTjleposition target of claim 42 wherein the 
one or more other elenreirt/ are present in the alloy at a total 
concentration at from 0.005 at% to 0.1 at%. 

44. The physical vapor deposition target of claim 42 comprising 
an RF sputtering coil. 



AL41-003.P03 A27991 124111 SN 



21 



PAT-US\AP-00 



/ 



45. An electroplating anode comprising an alio/ of copper and 
one or more other elements, the one or more other elements being 
present in the alloy at a total concentration from, less than 1.0 at% to 
0.001 at% and being selected from the group consisting of Be, Ca, Sr, 
Ba, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tj/, Dy, Ho, Er, Tm, Yb, 
Lu, Ti, Zr, Hf, Zn, Cd, B, Ga, In, C, Se, arfd Te. 



46. The electroplating anode of daim 45 wherein the one or 

\ / 

more other elements^ are present in th/ alloy at a total concentration 
at from 0.005 at% to 0.1 at%. 



47. A metal 



sfoi: use As a\conductive interconnection in an 



integrated circuit comprisin^\copy^er and 
the one or i^ore other eleme 
concentration from less than 
from the group consisting 
Pm, Sm, Eu, Gd, T.b, Dy/ Ho, Er, Tm 
B, Ga, In, C, Se, and 



.0 a 



if Be, Ca 



e or more other elements, 
being present in the alloy at a total 
to 0.001 atSfc and being selected 
v Sr, Ba, Sc,y, La, Ce, Pr, Nd, 
Yb, Lu, Ti, Zr, Hf, Zn, Cd, 



48. The metal/ alloy of claim 47 wherein the one or more other 
elements are presen/ in the alloy at a total concentration from 0.005 
at% to 0.1: at%. 
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49. A conductive integrated circuit metal' 'alloy interconnection 
comprising an alloy of copper and oi/e or more other, elements, the one 
or more other elements being /present in the alloy at a total 
concentration from less than 1.0/at% to 0.001 at% and being selected 
from the group consisting of N, Nb, Ta, Cr, Mo, W, Mn, Tc, Re, Fe, 
Ru, Os, Co, Rh, Ni, Pd, p/ Au, Tl, and Pb. 

50. ^\The interconnection oj^ claim 49 wherein the one or more 
othek elements a*e p/resent in the alloy at a total concentration from 
0.005 a\& to 0.1 

51. Th ^\ interconnection of claim 49 having higher 
electromigratio / n resistance than copper of a purity of greater than 
99.999% of /he same grain size. 

52/ The interconnection of claim 49 having greater thermal 
stability to gra^n size retention and crystal orientation retention than 
copper of a pujrity of greater than 99.999% of the same grain size. 



V 
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53. A physical vapor deposition target * comprising an alloy of 
copper and one or more other elements, the/one or more other 
elements being present in the alloy at a tot^f concentration from less 
than 1.0 at% to 0.001 at% and being seized from the group consisting 
of V, Nb, Ta, Cr, Mo, W, Mn, Tc, Jte % Fe, Ru, Os, Co, Rh, Ni, Pd, 
Pt, Au, Tl, and Pb y 



54. The physical vapor deposition target of claim 53 wherein the 
one or more other elements are present in -the alloy at a total 
concentration at from/ 0.005 at% to 0.1 at%. 

55. The /physical vapor deposition target of claim 53 comprising 
an RF sputtering coil. 

56. An electroplating anode comprising an allo^y of copper and 
one or more other elements, the one or inore otlier elements being 
present in the alloy at a total concentration frofli/less than 1.0 at% to 
0.001 at% and being selected from the grWp^o\sisting of V, Nb, Ta, 
Cr, Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co,\r\c Ni, \d, Pt, Au, Tl, and 
Pb. 

57. The electroplating anode /of clainU 56 wherein the one or 
more other elements are present m the alloy at a total concentration 
at from 0.005 at% to 0.1 at% 
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59. The interconnection 



other elements aj;e prese 



0.005 at% to 0a at% 




58. A conductive integrated circuit mortal alloy interconnection 
comprising an alloy of copper and one or m^e ' other elements, the one 
or more other elements B^ng presen^ in the alloy at a total 
concentration from le^s than 1.0 at % t/ 0.001 at% and being selected 
from the group consistin£\ x qf V, NbWa, Cr, Mo, W, Mn, Tc, Re, Fe, 
Ru, Os, Co, Rh, Ni, Pd, Pt,\\u\/Tl, aiia Pb. 



aim 58 ^herein the one or more 



at a total concentration from 




